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Heart Monitoring

Background

At first, this may just seem like another measure of fitness to go along with all the others, like bleep test etc.

However, these are simple measures of performance that you can easily use yourself in training.

Heart rate recovery is a measurement of how much the heart rate falls during the first minute after peak exercise. 
The healthier a person's heart is, the quicker it returns to its normal beat; the less healthy the heart is, the longer it takes it to recover from something like an exercise stress test.

Why monitor heart rates?
One of the goals of an aerobic workout is to improve cardiovascular fitness.   Heart rates taken during exercise indicate how hard your heart is working.  You should learn to monitor it properly if you intend to objectively monitor beneficial changes.

The benefits of monitoring your heart rate are: 

Safety. The heart rate is a gauge by which to assess the intensity of your exercise to make sure you're not overexerting or overextending yourself.  For example, if your heart rate is above your working heart rate range, it's telling you to slow down a little.

Effectiveness.  If your heart rate indicates you're not working hard enough, then you can work harder to maximize the effectiveness of your exercise.  To maximize the effectiveness of aerobic exercise, you need to stay in your working heart rate range for at least 20 to 30 minutes continuously. 

Incentive.  By monitoring your heart rate from week to week, you should find you can gradually exercise at a higher level of intensity, but at the same or lower heart rate. 

What to monitor….

 It is important to know about three different heart rates: 

	
	Resting Heart Rate.  The rate your heart is pumping when you have been sitting quietly for a while or when you are sleeping is your resting heart rate. This rate indicates your cardiovascular fitness level.  The normal resting heart rate is 15 to 20 beats per minute slower than your "usual" heart rate.  The fitter you are the lower your resting heart rate will be.  Take your resting heart rate for 60 seconds before you get up in the morning.
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	Working Heart Rate.  While you are exercising, you want to elevate your heart rate to produce a "training effect" but not so high as to be dangerous.  You can find your working heart rate range on the chart.  You should adjust you aerobic exercise routine so that you stay in the middle of your range.  The more conditioned your heart becomes, the more challenging it is to elevate your heart rate. 
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	Recovery Heart Rate.   The recovery heart rate is your heart rate a set period after you have finished exercise.  Any fixed period can be taken as long as you use the same measure each time, although one minute after stopping is a good indicator.
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Formulae:

These are approximate & better figures may be obtained by measurement!
Approximate maximum HR:  220 - age 
[A slightly more accurate measure is: HRmax = 205.8 − (0.685 * Age)]
The training zone is roughly 65-90% of this figure.


Recovery Heart Rate

Typically you need to work about 8-12 minutes, that's how long it usually takes to get your pulse going very quickly and to get to the point of maximal exhaustion.  You’d expect heart rates to rise from about 60 or 70 at rest to about 170 / 190 at peak exercise. 

A Bleep test is ideal as it is a slow gentle warm up continuing to maximal effort if executed properly!


Your recovery heart rate, which you should take one minute after you stop exercising, indicates how quickly you have recovered from an exercise session.  Physically fit persons generally recover more rapidly because their cardiovascular systems are more efficient and adapt more quickly to the imposed demands. 


The recovery heart rate really has two decreasing phases: the first minute after exercise, during which the heart rate drops sharply, and the resting plateau, during which the heart rate gradually decreases. The resting plateau may last as much as one hour after exercise. Five minutes following exercise, the heart rate should not exceed 120 beats per minute.  After 10 minutes, the heart rate should be below 100 beats per minute. The heart rate should return to its pre-exercise rate approximately 30 minutes after the exercise session. However, the initial sharp drop in the heart rate that occurs one minute after the exercise is the most meaningful indicator of fitness. 

To determine your rate of recovery, use the following formula: 

Recovery heart rate = (exercise heart rate - recovery heart rate after 1 minute) / 10
Monitor your exercise pulse immediately at the end of your exercise. Exactly one minute after the exercise, take your pulse again. Subtract the one-minute recovery rate from the exercise heart rate and divide this figure by 10. The higher the number for the recovery rate, the more quickly your heart has recovered from the exercise.  Use the following table to evaluate your recovery rate:

 
  

	Recovery Rate Number
	
	Condition

	Less than 2
	=
	Poor

	2 to 2.9
	=
	Fair

	3 to 3.9
	=
	Good

	4 to 5.9
	=
	Excellent

	Above 6
	=
	Outstanding


The recovery heart rate also measures the intensity of your exercise. Very little drop in the one minute pulse could indicate that you were probably working too hard and your body was having a difficult time recuperating.  

REMEMBER:
You can't store physical fitness, so you've got to work activity into every day….!!!!
Terminology

Heart rate 

is a term used to describe the frequency of the cardiac cycle. It is considered one of the four vital signs. Usually it is calculated as the number of contractions (heart beats) of the heart in one minute and expressed as "beats per minute" (bpm). See "Heart" for information on embryofetal heart rates.

When resting, the adult human heart beats at about 70 bpm (males) and 75 bpm (females), but this rate varies between people. However, the reference range is nominally between 60 bpm and 100 bpm.  Resting heart rates can be significantly lower in athletes, and significantly higher in the obese.

The body can increase the heart rate in response to a wide variety of conditions in order to increase the cardiac output (the amount of blood ejected by the heart per unit time). Exercise, environmental stressors or psychological stress can cause the heart rate to increase above the resting rate.

The pulse is the most straightforward way of measuring the heart rate.

 The heart contains two cardiac pacemakers that spontaneously cause the heart to beat. These can be controlled by the autonomic nervous system and circulating adrenaline.
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Heart Rate Variability (HRV)

Heart rate variability (HRV) is the variation of beat-to-beat intervals. A healthy heart has a large HRV, while decreased or absent variability may indicate cardiac disease. HRV also decreases with exercise-induced tachycardia.

One aspect of heart rate variability can be used as a measurement of fitness, specifically the speed at which one's heart rate drops upon termination of vigorous exercise. The speed at which a person's heart rate returns to resting is faster for a fit person than an unfit person. A drop of 20 beats in a minute is typical for a healthy person.

Maximum Heart Rate (MHR, HRmax)

Maximum Heart Rate (also called MHR, or HRmax) is the maximum heart rate that a person can achieve during maximal physical exertion. Research indicates it is most closely linked to a person's age; a person's HRmax will decline as they age. Some research indicates the speed at which it declines over time is related to fitness—the more fit a person is, the slower it declines as they age.

Heart Rate and Body Temperature

Heart rate is increased by physiological activity and by certain psychological influences (e.g., fear). On the other hand, heart rate is also strongly correlated with the body temperature. In absence of influences above, heart rate and body temperature are linearly connected. In particular, the change of 10 beats per minute in heart rate corresponds to the change of 1 degree Celsius in body temperature. This is very useful in determining the body temperature when thermometers are not available, provided that person knows his or her normal body temperature and heart rate.

Recovery heart rate

The recovery heart rate is one that is taken several minutes after exercise. It is taken anywhere between 1–10 minutes after exercise. It is taken for 15 seconds, and is multiplied by four in order to calculate beats per minute (BPM). The goal is to not exceed 120 BPM.

% MHR and %VO2 Max

It is possible to estimate your exercise intensity as a percentage of VO2 Max from your training heart rate. David Swain (1994) and his US based research team using statistical procedures examined the relationship between %MHR and %VO2 Max. Their results led to the following regression equation :

%MHR=0.64 × %VO2 Max + 37 

�





Measuring heart rate


Measuring the pulse at the neck and wrist


The pulse rate (which in most people is identical to the heart rate) can be measured at any point on the body where an artery is close to the surface. Such places are wrist (radial artery), neck (carotid artery), elbow (brachial artery), and groin (femoral artery). 


�Commercially available heart rate monitors are also available, consisting of a chest strap with electrodes. The signal is transmitted to a wrist receiver for display. Heart rate monitors allow accurate measurements to be taken continuously and can be used during exercise when manual measurement would be difficult or impossible (such as when the hands are being used). 
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